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INVSTIGATIONS ON THE OCCURMNCE OF BIOLOGICAL STRAINS

OF THE STRIPE RUST OF WHEAT DURING THE YEAR 1932

Arb. Biol. Reichanst. fur G. Gassner and W. Stra1b
Land-und Forstwirtachaft (Institute for Agricultural Botan-
21: 59-72. (Reports of the ics, Braunschwmig)
Federal Biological Institute for
Agriculture and Silviculture).

I. Introduction

In a publication issued last year (Oassner and Straibs 9), we
devised a standard assortment for the determination of strains of
3tripe rust on thebasis of examination of a preat number of varieties
of wheat (of. Straibt 10) and described the diagnostic behavior of
fourteen strains of stripe rust. In the following investigations which
concern the examination of the origins of stripe rusts collected or
furnished by third parties, in 1932, we are utilising the same standard
assortment. We shall report on the results of our examination in Sec-
tion III of this communication, but it will first be necessary to fur-
nish some supplementary information to our earlier reports on carrying
out experiments for determination of strains of stripe rust. In earlier
experiments for determination of strains of stripe rut. In earlier
publications, we have repeatedly pointed out the particular difficul-
ties inherent in working on stripe rust, due to the foict that experi-
mental results are dependent on the particular experimental conditions
to an extent not applicable to other types of rust (Cessner and Straib:
5,6,7,9). Although the determination of the strains of stripe rust
found in 1932 was effected in principle in the saw manner as in the
experiments on which our communication of last year was based, there
are some new factors in regard to methodology which are important in
carrying out the experiments and evaluating the results of the latter,
and shall therefore be discussed first.

II. Remarks on ethodolovy

By referring to our earlier publications (9), we need not here
again repeat the experimental methodology used in the comparative deter-
mination of strains of stripe rust. We shall restrict ourselves here to
the following remarks.

1. In producing the single-spore strains required for the exact
determination of rust strains, it was shown that successful infection
by single-spore inoculation in the actual winter months (Decenber and
January) leaves much to be destred. It has not been possible to deter-
mine whether the rate of infection which generally remains considerably
below 1 percent, is due to inadequate maturing and a consequent poor
infectivity of the spore material (cf. Beckert 1; Wilhelm: 11) or
whether the poor light of this season affects the nutritional conditions

of the fungus on the host plant to such an extent that only a fraction
of the spores develops into pustules (Oassner and Appelt 21 Gassnr and
Stralb: ). It is reconmended in any event to carry out single-spore
infection in the season with better light in order to obtain pure strains
of rust. Temperatures over 200 also affect infection adversely and
should therefore be avoided. If no ala-conditioned greenhouses are
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available during the sumer months, ice may be placed on the glass cyl-
inders containing the inoculated plants.

2. In order to prevent interference with the infectious process
by lack of nitrogen, we suggested earlier (9) to add five ccm of a 1.5%
solution of amonium nitrate to each of them at the time of inoculation
if the soil is not wry nutrient. We siiltneously pointed out that
nitrogen fertilizer must be given especially during the season of good
light because the lack of nitrogen indicated by premature yellowing of
the first leaf has a much stronger effect in sa r than in winter where
such lack may be completely absent when the experimental plants are bred
in the cold.

In different series of experimnts during the winter of 1932-1933,
the experiments were disturbed in some cases by the use of the recommended
amounts of amonium nitrate because fructification is then excessively pro-
longed and sometimes interferes with the outbreak of the pustules. This
last manifesttion is obviously the conseqnus of amonia poisoning which
is due to the fact that the amounts of carbohydrates available are insuf-
ficient, due to the lowered ability for assimilation of the plants in a
season of poor light, to make possible the snthesis of the ammonia into
organic nitrogen compounds (of. Gassner and Wassedrauk: 3,A),

In order to eliminate the risk of aanta poisoning, we now sug-
gest replacing the auminium nitrate by caloim nitrate. Becausme exces-
sive fertilization with nitrogen salts produces an undesirable prolonga-
tion of the incubation and fructification period (cf. Gassner and Hasse-
brauk: 3), we further sugpost reducing the nitrogan amount per pot. We
now add to each pot 2 to 4ccm of a 1.5% solution of calcium nitrate in-
stead of the previously given 5 ccm of a 1.5% solution of amonium ni-
trate. These doses are applicable to the nutrient-poor and sandy-clay
soil utilized by us, and under standard growing conditions for the ex-
perimental plants where the lower doses are intended for seasons of poor
and the higher doses for seasons of better ligt.

3. For the cultivation of the experimental plants to be utilized
for the comparative determination of strains of strl'e rust, we suggest
a temperature of about 180 to 20 degrees. Plant cultivated in a warm
temperature possess longer leaves; these are not only more suitable for
carrying out inoculation and for evaluation of the types of infection
than the certainly stronger but shorter leaves of plants grown in the
cold but also respond more uniformly to infection" (Gassner and Straob
9, p 144).

We also attempted, in the experiments during 1932-1933, to main-
tain the cultivation temperatures as uniformly as posuiblel bevesr,
more recent observation have shown us that writinew of the cultivation
temperatures between 110 and 200 are permissible because they do not es-
sentially change the type f infection of the standard Wpme employed by
us. It is important, however to avoid cultivation at low temperatures
because the latter may increase receptivity in certain varieties. Such
an effect of the cultivation temperatures is not surprising when we con-
sider the influence of the temperature reported in our earlier observa-
tions on the reaction of plant varisites to stripe rust (Gessner and
Stralbl 6) became such an influence of the cultivation temperature would
act in the sam sense as the effect of temperature during the actual ex- 4

periment for infection in which an increase of temperature my result in
increase of reistLnce and a decrease of temperatures in an increase of
receptivity.
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i. The strain tests themselves were again carried out at a
temperature of 150, kept as uniform as possible. Minor variations ofthe average temperatures of plus/minus 0.5 ° could not be avoided and the
temperature in the .actual winter months was somewhat lower than in the
season of good light.

These variations, unimportant in themselves, are obviously notadequate to explain certain differences in the experimental results duringthe winter month where Carstens Dickkopf, by comparison with the strains
1,2,3,h,6,8, 12, 17, no longer showed type 0 with sharply defined largeand small necroses but often a marked formation of pustules and the in-
fectious type II and I, whereas type 0 survived on Carstens Dickkopf alsoin the winter months as compared with the strains 9, 15, 16. A slight de-crease of resistance, during the months of December and January, was also
observed in the types "Rouge prolifique barbu," "Spaldings prolific" and
"Holzapfels Frubweizen", in comparison with the strains 5, 6, 7, 8.

It is very difficult, however, to obtain a definite insight intothe final uses of the shifts in resistance just mentioned because the
inevitable variations of lighting in the different seasons obviously
also change the conditions of both cultivation and experimentation. Wemust consider in this mainly the reaction of the lighting conditions on
the other nutrient processes of the plant which find their definite ex-pressions, among others, in the varying nitrogen requirements correspond-
ing to the variations in season.

In any event, we recomiand, on the basis of the indications justgiven, not to utilize the light poor months of December and January with-
out a corresponding critical evaluation of the experimental results for
the determination of strains of stripe rust. le ourselves carry these ex-
perimnte out, as far as possible, during the months September to November
and February to Ma.

5. The dependence of the results of infection on the experimentalconditions, as stressed above In regard to stripe rust, appears to make it
necessary, in the examination of the origin of stripe rust in regard tostrain classification as well as in the determination of new strains ofstripe rust for purposes of comparison, to always retest the moat import-ant and known strains from time to time. Only this seems to make possibleadequate control of the constancy of the experimental conditions because
any variation in the l.tter must affect, and produce a variation in, the
behavior of the control varieties.

6. The evaluation of the infectious types has already been carried
out in the manner described earlier by employing the designations i, 00,0,I, II, III, IV (Gassner and Stra1: 9, p l46). The designation O-plus isnew. As will be seen from the listing of the infectious pictures of the
lb biological strains of the stripe rust Qf wheat in the standard class!f-
ication given last year (Gssner and Straibi 9, p 154), there occurs insom cases an isolated formation of spores (type I to II), in addition to
infection type 0. Toe infection picture was then given as 0-1 and/or
0-II. In place of this, we are now utilizing the designation O-plus. The
plus sign is mant to indicate that in addition to the generally uniform
type 0 (necroses and discoloration without spore deposit), there also ex-ists an occasional slight formation of spores or tendency toward the lat-
ter.

..... 
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In the grouping given subsequently of all of the strains of stripe
rust found by us, the biotypes already described are identified by the
new designation O-plus instead of the earlier findings 0-I and/or 0-II.

7. The standard assortment utilized for the diagnosis of strains
of stripe rust has been utilized in the arrangement established earlier.
Deviations and/or supplementary indications exist in the sense shown below:

a) The variety "Rouge prolifique barbu" which had been sug-
gested last year not as an actual test but only as a "complementary vari-
ety" (Gassner and Stralb: 9), has been included in the main standard
assortment which now consists of 10 instead of 9 varieties of wheat. This
inclusion facilitates and confirms the specific determination of the ratherEfrequently occurring strains 2 and 3, and is also valuable for the diag-
nosis of the strains 15 and 17 of stripe rust Which are being newly de-
scribed in the following.

b) In our report of last year, the varieties "Rouge prolifique
barbu" and'Vhinese 166" had been utilized as complementary varieiteae. The
former has been included in the main varieities of the assortment and
Chinese 166 was retained as complementary variety. For the sake of com-
pleteness, the behavior of this variety in response to all the strains of
stripe rust has been communicated, but it should be stressed that infection
type i applies under the prescribed test temperature of 15oC. At lower
temperatures (10 to 120), i would be replaced by type 0 and/or 00. The
standard assortment, for strains of stripe rust now consists of 10 main
and one complementary variety.

III. Compilation of the Origin of the Stripe Rusts

Investigated and the Results of Examination

The study of strains of stripe rust during 1932 again received
the support of various organizations within and outside of Germany who
sent us samples of stripe rust. In so far as we were able to obtain
infections with these samples, the donors are named in Table 1 and we
take this occasion to thank them and all others for collecting and send-
ing us this material.

As shown in the following compilation, a total of 77 stripe rusts
could be cultivated successfully; of these, 71 came from Oermany and 6
from other countries. Since several samples of rust were collected in
the same localities, the number of points of origin is less than that jif
the samples investigated (77 samples from 59 localities). T'h samples of
rust were first multiplied on a highly receptive variety (Michigan Amber)
and initially tested as "populations" againet the standard of classifica-
tion. For the final and exact examination, we again used only single-
spore strains and attempted to produce and test 3 single-epore strains
from each population. We were not entirely successful in this because
the number of single-spore strains is less in som and more in other
cases.

On two of the stripe rusts, tests with single-epore strains
could not be made, and the results obtained with these populations are
therefore given later in rrentheses (Table 3, pas 66).



The tests of a total of 192 single-spore strains isolated from the
variows samples were made primarily during the months of February to May
1933. As far as possible, the tests were repeated several times and the
standard of assortent was inoculated 567 times with the different strains
and populations.

A total of 12 different strains of stripe rust were demonstrated
by this, of which the strains 2, 3, 4, 5, 7, 8, 9, 12 had flready bebn
classified during the years 1927 to 1931 (Gassner and Straibs 9); the
strains 1, 6, 10, 11, 13 were not contained in the samples of the year
1932 insofar as it in possible to come to definite conclusions from nega-
tive findings. Three strains are new and have been designated as 15, 16,
17. (Note: In regard to the locality of origin of the strains 11 and 12
in our report of last year, the correct point of origin of these strains
is not Himberg near Vienna but Unter-Hinberg near Kufstein in the Tyrol,
according to later information by the sender).

Table 2 contains the diagnosis of all strains of stripe rust clas-
sified so far and includes those which we did not again encounter in 1932.
The new strains 15 to 17 are arranged for better review by being placed
alongside and/or between closely related strains.

The strains 1 to 14 described last year have been re-tested, and
the results concord well with the finding. of last year. In some cases,
especially for Carsens V, we again observed occasionally the formation of
pustules in addition to type 0 so that the mean type of Infection now must
be designated as 0 plus. We stress again (of. page 61) that the reaction
of Careens V is more dependent on the season than that of other varieties.
The finding reported do not refer to the light-poor season in which Car-
stens V shows a surprising increase of the otherwise existing type 0 plus
to II-Ill. The following remarks apply to the oharacterisation of the
new strains 15 to 17:

Strain 15 was isolated for the first time from a sample from Austria
(Wieselberg-Brlauf) and was latet found again in the Finnish stripe rust
(Jokoinen). It is generally not very aggressive for most of the varieties
of the standard assortment, and is differentiated from the closely related
strain 12 perhaps only by the strong infection which it causes in Spaldings
Prolific which is not attacked by strain 12. The examination of the two
origins of strain 15 ws carried out only on the standard assortment (in-
cluding the complentary varieties) but not on a larger wheat assortment.
There is a slight possibility consequently that wheat varieties not in-
cluded in the standard assortment would still show differences between the
Austrian strain 15 and the Finnish stripe rust identified with the latter.

Strain 16 was found first in Pabstorf (Drunechwig) and simultan-
eously in amreleben (Sachsen) as well as later in Finland (Jokiolnen).
The identity of the Finnish strain with the Oervn strain 16 was definite-
ly confirmed both by the findings on the standard of assortment as well as
by tests of a larger wheat assortment. Physiologically, strain 16 is
closely related to strain 9 and the main difference lies in the resistance
to strain 16 of Heines Kolben-Weisen and the receptivity of this wheat to
strain 9. We should not neglect to state that the different reaction to
strains 9 and 16 is restricted to Heines Kolben-Weisen but does not ex-
tend to 8- 1ere Sommardickkopf which show the same reaction to all other
known strains of stripe rust as Heins Kolbeim e isen (of. Straib: 10).



Strain 17 was found only once in West Germany (Bonn) and is dif-
ferentiated from strain 7 by the resistance of Carstens V and the recep-
tivity of Spaldings Prolific as well as by higher rate of infection in
Webster C.J. 3780.

The geographic distribution of the stripe rusts found in 1932 will
be seen on the preceding Table 3 in which the corresponding findings of
the years 1927 to 1931 are listed for comparison in the last columm.

As already mentioned, the strains 1, 6, 10, 11, 13, 14 were not
determined; the existing strains of rust were found as follows:

Strain 2 in 12 (12) localities
" 3 16 (16)
1 5 (h)
5 15 (15)" 7 7 (7) "

" 8 8 (6)
It" 9 3 (3) "
" 12 1 (0)

15 2 (0)
16 3 (2)

"17 1 (1)

The numbers shown between parentheses refer to the points of
origin within Germay and the numbers preceding them refer to the total
number of localities in which they were found.

In order to facilitate a review of the geographic distribution,
we show a special compilation by provinces and countries in Table h.
Small dots represent the localities from which samples of stripe rust were
cultivated and tested successfully, and large black circles represent the
number of localities in which the corresponding strains of rust were con-
firmed within the respective province or country.

Appreciable differences exist in the frequency of occurrence of the
individual rust strains during 1932. In the main Oerman wheat cultivation
areas, the strains 2, 3, 5 were noted most frequently, and in second place
oome strains 7 and 8. In detail, the distribution picture is rather multi-
fold because the same form of rust are often found in widely separated
regions. Strain 8 was encountered in the provinces of Saxorn, Hessen-
Nassau, Rhineland, in the state of Hessen and also in Sweden and Canada;
strain 16 was found in the province of Saxna-, in the state o Bauech-
weig, and in Finland. Strain 15 could be demotreted for Austria and for
Finland.

Whereever a larger number of rust samples from different localities
in a given land was examined, several strains could be observed as follows:

Land Locality Strain

Hanover lh 2,5,7
Hessen-Nusau h 3v5,8
Rhineland 6 5,8,17
Braunschweig 18 2,3,b,5,16
Hessen 5 2,3,8
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It follows from this that we are "nadequately informed on the dis-
tribution of rust strains in those counties and countries in which material
from only one locality was investigated, and that there is no point in diF-
cussing geographic distribution of rust form in detail, considering thr-
present status of our knowledge. For this speaks also the comparison of
the findings of the year 1932 with those of the years 1927-1931 (Table 3).
These findings concord only to a very minor extent. The part of Germany
(Saxony) which was tasted most thoroughly, presented the strains 1, 4,, 5,
9, 10 during 1927-1931, and the strains 2, 3, 5, 7, 8, 9, 16 during 1932.

We can sa with certainty today that stripe rust is largely spec-
ialised and that we will encounter an increasing number of strains with an
increasing nuber of investigations. (Notei During 1927-1933, a totsl of
6 strains was found in Schlanstedt which wa examined especially thoroughly,
and, in the region of Vagedurg, a total of 10 different strains of stripe
rust. The relatively extensive material for observation received during
1932 from Sazany and Brawechisig also lete us recognize that the per-
centual share of the different strains of stripe rust observed here is un-
even and that certain strain, especially strains 2, 3, 5 as well as 7 and
8, occur particularly frequently in Central 0ermany. There is no doubt
that the distribution (as A .ready stressed by Gssner and Straibi 8,9)
is closely related to the varieties of wheat primarily cultivated in a
given wheat-raising area. The strains of rust mentioned are without ex-
ception those which attack the widely used *Dickkopf/ wheat of the type
Strubes Dickkopf. The strains 5 and 7 are further characterized by the
fact that they also attack Carstens V which has boen widely cultivated in
recent tie, and we mst expect therefore that their propagation will keep
step with the increased cultivation of this variety. In the opposite sense,
we may anticipate that strain 8 which heavily attacks "Panser wheat" will
diminish in frequency with the decreasing cultivation of this variety. Nor
can it be more chance that the rust strains 16, 9-11, 15, 12-1h, listed be-
hind strain 8 in the arranpuent given (Table 2), show a lees wide distri-
bution on the standard of classification than the form first mentioned
and are oncomtored much are seldom in OermWa (cf. right half of Table
4). It is a peculiar fact initially not explainable that strain 1, normal-
ly extraordinarily aggressive (which was demaonstratad by us ealier to be
a mutation of strain 9 and also foond in 1931 on location) was not found
in ay rust locality of 1932 although it ws ain found in 1933.

At the tie that this article went into print, the investigations
on the occuwinoe of strips rust in 1933 had been terainated in general but
could not be included in the foregoing, We restrict ourselves therefore
here to the short statament that is found, among the saples collectAd dur-
ins 1933, at least 5 mre new and as yet unknown strains hieh received the
nambe 18 to 22.

hile proofreading this article, a report us published by Hanma
Becker am the rust investigetion carried out in the Agricultural In-
stitute of the ivereity at Halle (Kohn-Archiv 1933, p 293-305). The
author described five now strains of stripe rust by utilizing our standard
of asrmr nt, and ave them the nmber$ 15 to 19.

I
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For important reasons, it is unfortunately not possible for us to
adopt these strains in our compilation of form of stripe rust. The author
did not effect the investigations with the absolutely required single-
spore lines but with populations. sE do know however, that in such popu-
lations several strains may be present simultaneously in which the infect-
ious type of one strain may become superimposed on those of the other
strains in a great variety of ways And may combine with these in such a
manner that new and different strains seem to have been observed. It is
for this reason that the determination of new strains of rust makes, it
absolutely ncessary to first obtain a specific starting material in the
form of pure lines as conditio sine qua non.

Main Content

1. The above investigations contain the results of the analysis of
77 samples of stripe rust from 59 different localities which are generally
located in the main wheat-growing areas of Germany. All samples investigated
were from the year 1932.

2. In the samples of stripe rust investigated, a total or 11 dif-
ferent strains of - &pe rust was classified, of which strains 2, 3, 4, 5,
7, 8, 9, 12 are . -eady known from our earlier investigations, whereas the
strains 15, 16, 17 are new.

3. The frequency of the rust strains is very irregular in the dif-
ferent localities and is apparently determined by the reaction of the in-
dividual strains to the varielties of wheat primarily cultivated in a given
area,

SL The analysis of the rust strains was carried out in the manner
described earlier but the standard assortment was enlarged by including
one of the complementary varieties among the number of main varieties so
VtAt the test assortment now consists of 10 instead of 9 varieties. In
regard to further details, we refer to the preceding text.
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Table 1. Copilation of Origins of Stripe Rust Tested for 1932

Q Zabi der

CDer Einiendang anmm~ has

N r. J Dstum ailme

6 1IO10 Minchberg (Mark) Dr. v. Rosenstiel 3
61 1 . Mfincboberg (Mark) Dr. Oeh ler I

Previn Sebleawfg-Uelol.l
48 3.& Kiel-Kitzeberg Dr. Pape 3

20l2 Shamerueben, Kr.Osberscbc V te I

80 2. 8. Scintd. Kr shrlbn r ni

We U8. 7.l

52 2. 7. denleben, Kr -htsee s el2
532 2. . Hrhaen,*ilbst 7
194 2..a selbit 2

44 2& 6. Klenrs leben, Kr. alb ert v.FR l tri r 4
8 3a 0 .6 aesbn r. shslbn Hene 4

2b 7.

94 8. 7. Dcinetedt, Kr. Oxchersleben uDr.u Bon1
73 S. 7. An3bc.K.Hlesi: sla

98b 8. 7. D de ei. *selbat

S2 2. 7. Hilelebe , seibst I
21 12. 7. Qru.e n ,a a solbst 7

54 2.e 7. ~ adeur selb:: 3
65 4.. Tundoslobn, Kr Haebestat 2.Rmc

M j 2.7. AlandebeKr Halesad Sai lbse 4
58 1 2. 7. Hoklno be Stsurelbit 3
57 2 . 7. Snelstdlie Kr. Quenfurtbe solbat 3
136 & 7. GAnebach, Kr. albersadto selbat 3
974 I2. 7. Hareseiebm. odbue solbat S

124 1, 7. Habrotldt Heameve3
1210 12. 7. HQmedli r, a. Hrez el selbst I
3 25. 7. HObaesm, Kr. Hagebur seibst 3

34 25. 7. Aictio arbn, Kr a ein ldnle selbat 3

14. 28. 7. Heinr? bol O ali r DSenbt 3

57oni2ue on folloingen Krpage7 t ebs



Dler Finsendunit Sahid
0 r I esammet Von imm o

L N V Datum mt eame,~eprfjP'."-VII HTSn Nassau
~ 2' i' .*rih a. Rhein aelbst .

.37 A6 6. %asenheim bdi Frankfurt M.in aetbat
4! KerIenhausen, Kr. Fnitalar selbot .3
QM 1 7 . Cims: hei Kassel Dr. G. 0. A pp e 2

1' 14. fl Bonn a. Rhvtn Prof. S Ch af(toat I
K' wchenhoven bet Bopn .3

14 12. tI. 1 ...vndorf bei Euskirchen I
%-. -Wt. &I KICin-MAJ-heid, Reiirk Coblens selbat

%3!, pa 7. tIl.,--niar'i~v bet Blraunschweig Whlat
R4 9a. - sea.bat 4

17n s elbst 3
- ' - elbast 3

i.) ~ H.. .j-.rf bel Britinschweig Dr. R Sb en3
IS. ft. \. ,oo~1tf tis, ltraunschwoig Dr. Haaaebrauk .

'at . . hrppau Dr. N ablen .
Sl 2. . Ntck Kr. Helnt'rcdt selbat 3

70 4. Helmstedt aelbat 3
Wt &. 7. Pt0 ort, Kr Woftebiitlel albst S5
912 K. 7. Man,.vruioll Kr. Woftnbijitel selbst 2

Frelstaaf "cosats
It0 Is. 6 Lich. Kr. Giell~vt Dr. G. 0. A ppe1 3
21 -IM. 11. Ernftenlindtn. Kr. CGitBcn *4
22 26. 11. invt6rn. Kr. Gigl~en 3
444 2. 7. q .:evn 3 J. Labtin 3
441 26. 6. Fiu'crX iehrhe%%en' selbat 3
1)6 146 6. %vkinhach. Ki fOffenbwcla selbat2

9 IA. 6. 1 imhurlterbol bet Multerstadi *w 's:ia~n

Ocalertre Ich
10. 6I. 111, wulhsurg ad. Frisuf Dr. Stainer I

48 .111. 6. agyarovar Prof. H utas 4

En gland :
13 U ~Cambridge Prof. Brooks 3

4S -1. Svoat Prof. Alterman I

11c 22. 7. jokiolnen Prof. Pesola 4

Camels:
17 412.6? Duncan Dr. Newton 3

ZuSammON: 77 Proben ala Populationen Terge. 102
prfift von 31 verschiedeften Onto BiN lSPOrstimme IN dee

HeopiprlUfAg

Ckyto Table 1 on following pAgSt7

.K ......



?Key to Table 17

a. Number g. Total
b. Daite h. 77 aawleu from 51 localities
c. Sample pro-teted " population
d. Origin i. singlo-epore strains for
e. Collected by iain tests
f. Number of Single-Spore Strains Tested

Table 2. Compilation of Infection Type of Bio.ogical Strain. of Stripe
Ru"t NoS 1-17

Versuchsbedingungen: Anzucht bel ca. 180 C Priifunlstemperasur: 15i ' C.Rel. Luftfeuchtigkeit: 80 90"..
Diffuses Tageslicht. ausreichende Stickstoffernibrung.

Gb-H a u p t s o r t c n lroopi

Gelb- sonPlotf z~.C
r -- I A >- 1 B

aas ra 'a % s -

UI *01 1 Aa~L
ZIP: U

I IV IV IV II-Il IV IV IV 0 + i I V I

2 IV IV IV IV III IV IV 0 0+ IV+IV III
3 IV IV IV IVIII IV I.. 0 O-i - 0+

4 IV IV IV II IV I 011 0 I I
g IVlv 0 IV!I-Ili 0 + I O

5 IV IV IV IV 0,-+ 0 0 I V 0 + O i

a IV IV IV i -III 0 O 0 0 + 0+ I7 1 V I V 0 I l IV 1V 11 0 0 i 0-1 IV 11

7 IV IVI 0 0-- 0If 0 I 0 I 0+ i
10 IV IV 0 0+ 0 0) 0 0+ i 0

14 IV,0+

16 IV 0 0 0 Ill-IV 0 0 0 00

9 V I o II-I I V 0+ IN, 0
I1II3 IV O 0 111 ~-l 0 0 0 0 1 1

14 1IV O+ 0 0 0 0) 0 0 1 El V

Bezilglich des Fundortes der in unserer vorj&hrigen Mitteilung (Gas enr und
S t r a i b 9) aulgestellten Raion iI und 12 mOssen wit ergilnsend mittoilem, dal es sick nicht
-m den Ott Himberg bei Wien, sondern each freundlichor nachtrtgllcher Mitteilun des Ein-
senders, Herio Dr. Steiner, um don Ott Unter-Himberg bei Kufstein In Tirol
sobmndelt bat.

a. Stripe Rust Strain No
b. Main varieties
c. Complementary variety
d. Experimental oonditionst initial gowth at appr. 18C9. Uest

tempeature 150C. Rlative humidity 80-90%. Diffuse daylight,
adequate nitrogen supply.'



Table 3.Osographic Distr'ibution of Sta'1s Rust Strains in 1932
(Cop""d With the Distribution of the Strains in Preceding Years)

kim Vc / ur Vert~rqcitusi 4. ' Iassen in friiheren Johruni.

1932 I1927- 1931
~j I.~ 0 ?T (.elltrom-. Geibrost.

Iralsen j rassen

I'mi. Ostfr. f asenherg hei Tapiati yacat t

Prov. Brantle., M %unchchtrg 7
I' ~ J 1. ''H.0..g 6n1cin iel 7

OVA 4 .isa'hwarm~u

I'rov. Sachsen li1a.Jmaeben 6. 7. 9 9, 10
K~c:i-WanIlebcn 1. 1, &, 9

llitdhkI~111r

Dar *dq . n 1.11 II

IHalhe tIndt 7

I ~ 3
I -chcnbsrlcen
Tiondersiun

Heciklingen
S.Incillnen

l!ulhncn At

Ehoinrr 0201
Prov. Heg.:a Njvoau Oestrich s. Rhe~in 3

Ueenheim
Kerstenhausen I

IGrumhach 3
Prov. khein~and Bonn a. Rhuin 17

huschenboven 5
Etiskirchen 3, 8
ILudrndort ' S
Klein-MaischeId S,

Fretsteal liti.ainschwells Gllesmarade' 2, 4, N

!dortenhot 2. 3
Selaerpau 2
ksbeck 4
Helmstedt 5

-t * wor aWs Poptulation, n I e I tl Ws tspotle geprift. Vergl. GL93

L~~t~w4 m oulwdng papJ



L Land On Geibros: t aee
rasn rms~

Frolatast Braunschweig Pabsorf 16
Miattierzcll 2. 3

Frolsam: Neeson U.!, 2, 3
Grollealluden 2
LanUgins
GlelanS
Steinbach 9

Bayenlache Rbelnpfalz Llmburgerhof 4

Mecklenburg Bandelstorl bet Rostock acat S

Oeaterreich Wieselburg Is
Himberg vacal 11. 12

Ungarn Magyarovar 12
Frankreich

Dept. Seine et Oise Noissy le Roi vocal 2
Verritres vocal 2. 3

England Cambridge 4e~l~a aa
Schyoden Sv&IOf
Finniand jokioinen Is, 1e 14

Nordamerike, Alberta Olds vocal 13
Canada Duncan8

a.County (proviNee)
b. Locality
c. Strains Found in 1932
d. Strains clausifled in 1927-1931
9- V) h tOuted As population but not as uingle-spon line , . p 62.
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